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ABSTRACT 


This  report  describes  the  routine  (program)  developed  for  the 
UNIVAC  Solid  State  90  Computer  to  edit  and  print  a  line  of  numerical 
information  on  the  high  speed  printer.  The  details  of  the  construc¬ 
tion  of  the  routine,  as  well  as  instructions  for  its  use,  are  described. 
An  example  of  the  coding  produced  is  also  included. 

The  routine  has  proven  very  useful  for  work  at  this  arsenal  and 
it  is  presented  in  this  report  to  make  it  available  to  other  users  of 
the  USS-90  machine.  The  general  ideas  may  also  find  application  in 
the  work  of  other  type  computers. 
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PRINT  EDIT  ROUTINE  GENERATOR 
(PERGE) 

INTRODUCTION 


PERGE  is  a  routine  programmed  for  the  Solid  State  90  Computer 
to  generate  coding  in  X-6  assembly  language  which  will  edit  and 
print  one  line  of  numerical  information.  The  information  to  be 
printed  can  be  one  line  of  fixed  point  or  floating  point  numbers, 
but  a  combination  of  both  types  on  the  same  line  is  not  permitted. 


)  DISCUSS WN 


The  UN IV AC  Solid  State  90  Computer  has,  as  part  of  its  per¬ 
ipheral  equipment,  an  on-line  printer  capable  of  printing  up  to 
600  lines  per  minute,  one  line  at  a  time,  with  130  characters  on 
a  line.  The  130  characters  printed  on  any  one  line  are  determined 
from  the  contents  of  26  ten-digit  locations  within  any  of  the  25 
bands  dividing  the  magnetic  drum. 

The  format  of  any  printed  line  can  then  be  varied  according 
to  the  contents  of  these  26  locations.  These  locations  must  be 
set  up  by  the  programmer  writing  a  routine  for  each  different  line 
of  print  desired.  To  merely  print  sequences  of  numbers  is  not 
difficult,  and  takes  few  programming  instructions  to  perform.  How¬ 
ever,  if  it  is  desired  to  add  minus  signs,  decimal  points,  or  blank 
spaces  in  the  line,  the  amount  of  coding  necessary  to  insert  these 
characters  in  the  proper  positions  is  greatly  increased.  In  the 
sample  fixed  point  routine  (aiscussed  later),  308  lines  of  coding 
are  used  to  print  nine  fixed  point  numbers  with  their  associated 
signs  and  decimal  points. 

The  actual  programming  of  these  instructions  is  not  at  all 
difficult,  but  it  is  certainly  time  consuming,  tedious,  replti- 
tious,  and  usually  boring  to  the  programmer. 

PERGE  will  eliminate  the  need  for  writing  print  routines  for 
every  new  format  that  is  required  for  the  output  of  numerical  data* 
A  PERGE-generated  routine  can  be  included  in  any  program,  with 
very  few  restrictions  placed  on  the  user. 

The  generated  routine  will  print  the  numbers  found  in  the 
locations  designated  by  permanent  tags.  Each  number  will  hava 
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its  associated  sign,  and  three  blank  spaces  will  always  be  in¬ 
serted  between  two  successive  numbers.  No  matter  how  many  or 
how  few  numbers  are  printed  on  one  line,  the  first  number  always 
begins  on  the  extreme  left  of  the  page  and  continues  in  this  for¬ 
mat,  with  only  three  spaces  between  each  number.  The  numbers  will 
not  be  centered  on  the  page. 

This  routine  has  proven  very  useful  for  work  at  this  arsenal. 
Informal  exchange  of  information  with  other  users  of  the  USS  90 
machine  has  indicated  a  general  need  for  this  type  of  routine. 
Also,  the  general  ideas  may  find  application  in  the  work  of  other 
type  computers. 


SPECIFICATION  CARDS  -  INPUT  TO  PERGE 


The  information  necessary  to  PERGE  in  order  to  generate  the 
desired  print  routine  is  punched  into  cards  which  are  read  by  the 
PERGE  program.  These  cards  designate  the  type  of  routine  to  be 
generated,  fixed  or  floating  point,  the  tag  associated  with  each 
desired  number,  and  the  sequence  in  which  these  numbers  are  to  be 
printed. 

A  maximum  of  eight  specifications  may  be  made  on  one  card. 
For  each  specification  word,  a  ten-column  field  is  used  on  the 
card  in  the  following  format. 


Specification  Word 

Card  Columns 

i 

1-10 

2 

11  -  20 

3 

21  -  30 

4 

31-40 

5 

46  -  55 

6 

56  -  65 

7 

66  -  75 

8 

76  -  85 

The  specification  word  of  ten  digits  has  the  following  format: 

NNNNNAAA.  DjD2 

where  NNNNN  is  the  permanent  tag  assigned  to  the  nuntoer  to  be  printed. 

Dl  is  the  number  of  dig1^«  that  are  to  appear  to  the  left  of 
the  decimal  point. 
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X>2  i8  t^ie  number  of  digits  that  are  to  appear  to  the  right 
of  the  decimal  point* 

and  ^  can  anY  number  from  0  to  9.  The  number  10  is  repre¬ 
sented  by  the  letter  K*  If  a  floating  point  print  routine  is  de¬ 
sired,  then  Di  and  D2  are  not  numbers,  but  the  letters  KK* 

For  a  fixed  point  routine,  a  maximum  of  16  numbers  may  be 
designated  to  be  printed*  The  size  of  each  of  these  numbers  is 
variable,  but  must  be  no  greater  than  ten  digits*  Of  course,  the 
total  number  of  digits  plus  the  associated  signs,  decimal  points, 
and  spaces,  cannot  be  more  than  130*  The  maximum  number  of  float¬ 
ing  point  numbers  that  can  be  printed  is  eight. 

Since  only  eight  specification  words  can  be  placed  on  one  card, 
the  input  to  PERGE  (the  specification  card)  can  be  either  one  or 
two  cards*  No  special  indications  are  required  if  two  cards  are 
necessary*  PERGE  is  programmed  to  handle  either  case  with  no  in¬ 
tervention  by  the  user  or  operator. 

The  object  program  which  uses  a  PERGE -gene rated  print  routine 
for  fixed  point  numbers  must  position  those  numbers  according  to 
the  number  of  digits  to  be  printed*  For  example,  if  the  fixed 
point  number  123*1234  is  to  be  printed  with  three  digits  to  the 
left  and  two  digits  to  the  right  of  the  decimal  point,  the  number 
must  be  positioned  in  its  storage  location  as 

0000012312 

A  print  interlace  (PI)  must  also  be  specified  in  a  type  4  card 
prior  to  assembly  with  the  object  program* 


INTERNAL  OPERATION 

Redundant  Nature  of  Instructions  to  Set  Up  Interlace 


The  instructions  which  must  be  written  to  produce  a  program  to 
print  a  line  of  numerical  information  are,  in  general,  redundant, 
and  can  be  divided  into  several  sets.  Each  set  of  instructions  will 
be  similar  in  nature  for  each  number,  but  will,  of  course,  usually 
be  different  with  respect  to  operands  of  some  instructions  and,  in 
some  cases,  a  few  Instruction  have  to  be  added  or  a  few  deleted* 

Some  sets  or  subsets  will  always  be  the  same,  or  at  least  of 
the  same  form,  for  each  outp^:  word  desired*  One  example  is  the  set 
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of  three  instructions  necessary  to  load  one  of  the  registers  with 
the  particular  output  word  and  the  transfer  to  the  general  sign  de¬ 
termination  routine.  The  set  of  instructions  which  is  used  to  make 
the  sign  determination  is  written  only  once  and  is  generalized  so 
that  it  may  be  used  for  each  word.  This  set  of  instructions  is  al¬ 
ways  the  same  and  can  be  written  first,  without  consideration  of  the 
form,  number,  or  layout  of  the  numbers  to  be  printed. 

Floating  point  and  fixed  point  output  instructions  have  really 
the  same  sort  of  sets  of  instructions.  Floating  point,  of  course, 
has  fewer  sets,  and  these  are  less  variable  than  those  in  the  fixed 
point  output.  Because  of  this,  instructions  to  print  floating  point 
output  are  much  sinyler  to  generate.  Bookkeeping  and  control  func¬ 
tions  can  be  kept  to  a  minimum  in  the  generating  form. 


Fixed  Point  Generator 


The  first  sets  of  instructions  which  are  generated,  as  mentioned 
previously,  are  the  set  to  determine  the  sign  of  the  word  and  the  set 
to  load  the  register  with  the  first  word.  Having  generated  these  sets, 
the  remaining  sets  can  be  divided  into  the  following  general  cate¬ 
gories. 

Set  C  -  Shifting  and  storing  of  the  actual  sign  after  its  determin¬ 
ation. 

Set  D  -  Shifting  a  space  open  for  the  later  insertion  of  the  decimal 
point. 

Set  E  -  Shifting  the  number  to  place  it  in  proper  position  for  the 
print  interlace. 

Set  F  -  Buffing  the  signs,  decimal  points,  and  possible  parts  of 
previous  words,  and  storing  in  the  print  interlace. 

All  four  of  these  sets  contain  shift  instructions  which,  of 
course,  vary  with  each  number  and  relative  position  of  that  number 
in  the  layout  of  the  print  line.  Set  F  can  vary  as  to  which  in¬ 
structions  should  be  written  according  to  whether  or  not  there  is 
a  sign  in  the  print  word  being  processed,  one  sign,  two  signs,  a 
decimal  point,  two  decimal  points,  or  none,  a  part  of  another  num¬ 
ber  remaining  from  a  previous  word,  or  any  combination  of  these 
conditions.  To  provide  the  necessary  control  functions  and  var¬ 
iables,  ten  tables  are  generated  from  the  data  read  from  the  spec¬ 
ification  cards. 
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Two  of  the  tables  are  merely  the  untranslated  specification 
words  *  one  table  is  for  the  primed  and  one  for  the  unprimed  parts 
of  the  words.  These  tables  are  used  to  pick  up  the  tags  i&ich 
designate  the  names  of  the  numbers  to  be  printed,  and  the  numbers 
and  J>2  Are  translated  t'  make  up  two  more  tables,  one  for  each 
T>1  and  D£*  All  four  of  these  tables  have  a  maximum  of  16  entries 
each.  While  these  tables  are  being  generated,  a  check  is  made  to 
insure  that  no  more  than  130  characters  will  be  necessary  to  print 
the  numbers  as  specified.  If  the  number  of  characters  required 
exceeds  130,  a  stop  is  provided  before  any  coding  is  generated. 

The  table  containing  D£  is  now  a  set  of  variables  which  can 
be  inserted  in  a  shift  instruction  in  Set  D  to  open  a  space  for 
the  insertion  of  a  decimal  point. 

A  table  of  13  entries  is  now  constructed  tc  give  a  picture  of 
the  complete  layout  of  the  desired  print  line.  This  layout  is 
generated  so  that  the  program  can  scan  each  entry,  or  code  word, 
and  make  a  determination  as  to  how  many  decimal  points  there  are 
or  how  many  signs  and  their  positions  in  the  particular  print  word 
being  operated  on.  The  codes  used  in  making  up  these  entries  are: 

0  -  Space  between  numbers 

1  -  Decimal  point 

2  -  Sign  of  a  number 

3  -  Digit  of  a  number. 

As  an  example  of  one  of  these  entries,  assume  that  the  first  spec¬ 
ification  word  read  by  PERGE  was  AAAAF4A&43.  The  first  entry  of 
the  code  word  table  would  appear  as  follows: 

2333313330 

Using  this  table  of  code  words,  the  two  erase  word  tables 
can  be  easily  manufactured.  The  erase  words  are  used  in  the  gen¬ 
erated  routine  to  insure  that  the  spaces  between  the  printed  num¬ 
bers  will  be  blanks,  and  not  printed  seros.  One  table  contains 
the  unprlmed  part  and  the  other  the  primsd  part  of  the  erase  words* 
These  entries  are  generated  from  each  code  word  in  the  following 
way. 

1.  A  word  of  all  one's  is  added  to  the  code  word. 

2.  The  result  is  translated  to  card  code. 

3.  The  primed  part  of  this  translation  is  multiplied  by  4. 

4.  This  result  is  translated  to  card  code  and  the  primed  part  is 
stored  as  the  primed  part  of  the  erase  word. 
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5.  This  primed  part  of  the  erase  word  is  then  translated  to  card 
code. 

6.  The  unprimed  part  of  this  translation  is  stored  as  the  unprimed 
part  of  the  erase  word. 

The  table  containing  the  entries  used  in  Set  C  to  position  the 
sigp  of  each  number  (Nl)  is  made  for  all  16  possible  entries  ac¬ 
cording  to  the  following  formula. 

Nli  -  10  -  [(15  -  Nli.!  +  Z i.j)  mod  1C0 

where  Z±  m  Dl^  +  D2± 

Nl0  -  10 

ZQ  -  6. 

The  table  for  Set  F  to  position  each  decimal  point  (N4)  is  con¬ 
structed  as  follows. 

H4t  -  (N4i.1  +  02^!  +  Dli  +  5>  10 


where  N40  *  0 
D20  -  -4. 

The  table  for  positioning  each  number  in  Set  E  (N3)  is  simply 
N3t  -  (N4t  +  1)  mod  10. 

In  addition  to  the  code  word  table,  three  other  control  words 
are  used.  Control  word  one  (CW1)  contains  a  record  of  how  many,  if 
any,  signs  are  to  be  Inserted  in  the  print  word  currently  being  as¬ 
sembled.  The  contents  of  CW1  will  cause  certain  buff  and  store  in¬ 
structions  to  be  inserted  or  deleted  from  Set  C. 

CW2,  similarly,  keeps  a  record  of  the  number  of  decimal  points 
which  must  be  inserted  and  it,  too,  causes  certain  buff  and  st<pre 
instructions  to  be  Inserted  or  deleted  from  Set  E. 

! 

CW3  Indicates  the  condition  that  there  may  or  My  not  exist 
a  part  of  a  number  from  a  previous  print  word  which  could  not  be 
wholly  contained  in  that  word.  This  also  causes  some  buff  and 
store  instructions  to  be  inserted  in  Set  F. 

As  information  concerning  the  layout  of  each  print  word  is  ex¬ 
tracted  from  the  corresponding  enf ry  in  the  code  word  table,  the 
codes  are  erased.  The  condition  cf  t.:ia  code  word  then  gives  an 
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indication  as  to  when  a  print  word  has  been  completed  and  is  ready 
to  be  stored  in  the  interlace.  When  the  word  is  not  completely 
erased,  and  a  2  code  (which  represents  a  sign)  appears  next,  this 
indicates  that  the  print  word  has  not  been  fully  assembled  and 
that  a  new  tag  must  be  picked  up  from  the  specification  word  table* 

The  end  conditions  (i.e.,  when  all  the  desired  numbers  have 
been  processed)  dictate  the  particular  subsets  which  may  be  re¬ 
quired  to  complete  the  generated  routine.  For  example,  the  last 
code  word  may  not  be  zero,  and  all  the  specification  words  may  have 
been  used.  This  indicates  that  any  number  of  subsets  of  sets  D,  E, 
and  F  may  be  necessary  before  terminating  the  generation. 


Floating  Point  Generator 


The  coding  to  set  up  and  print  floating  point  numbers,  in  gen¬ 
eral,  is  much  simpler  than  that  necessary  to  print  fixed  point  data. 

The  sets  required  are  fewer  in  number,  have  fewer  variables,  and 
are  easier  to  construct  than  the  fixed  point  sets. 

Because  of  the  format  design,  there  are  basically  only  two  sets 
in  addition  to  sets  A  and  B.  If  the  floating  point  words  to  be 
printed  are  numbered,  starting  with  the  leftmost  number  as  1,  the 
same  instructions  for  all  the  odd-numbered  and  a  slightly  different 
set  for  all  the  even-numbered  floating  point  numbers  can  be  generated. 
The  only  tables  required  than  are  the  two  for  the  specification 
words  containing  the  tags  assigned. 

The  erase  words  necessary  then  are  reduced  to  four,  one  of 
which  may  or  may  not  be  required,  depending  upon  whether  the  last 
number  was  even  or  odd. 

The  end  conditions  are  simple  in  that,  again,  there  may  only  be 
two  different  subsets  required  to  terminate  the  instruction  generation. 


Efficiency  of  Generated  Routine 


In  determining  the  efficiency  of  the  instructions  generated  by 
PERGE,  the  major  consideration  was  how  may  instructions  were  gen¬ 
erated  which  could  ha\e  betn  emitted  with  no  harmful  effect  to  the 
result.  All  r.or.ditic  - >  it-,  might  appear  during  actual  use  of  P1RGE 
have  obviously  not  b-=en  *-K-ni--dp  especially  in  the  fixed  point 
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generation,  but  it  appears  that  very  few  conditions  will  cause  un¬ 
necessary  instructions  to  be  assembled.  One  example  is  the  case  in 
idiich  there  are  two  decimal  points  in  the  same  word,  one  of  which 
happens  to  be  in  the  same  digit  position  as  in  the  words  containing 
the  unprimed  and  primed  parts  of  the  decimal  point  itself. 


Output  from  PERGE 


Output  from  PERGE  is  in  two  forms.  The  high  speed  printer  will 
print  each  instruction  as  it  is  generated,  and  a  card  is  punched  for 
each  instruction  in  the  standard  X-6  format.  A  type  7  card  precedes 
the  first  detail  card  of  the  routine  genatated,  and  a  type  9  card  is 
punched  as  the  last  card  of  the  routine. 


Sample  Fixed  Point  Routine 


The  following  specification  words  were  supplied  to  PERGE  in 
order  to  obtain  a  routine  to  print  nine  fixed  point  numbers  of  var¬ 
iable  length. 


Tag 

AAAAF 

BBBBF 

CCCCF 

DDDDF 

EEEEF 

FFFFF 

GGGGF 

HHHHF 

III1F 


Dl  D2 
43 
72 
21 
31 
82 
62 
45 
35 
61 


The  following  is  a  copy  of  the  entire  routine  generated  by 
PERGE  to  print  this  set  of  numbers* 
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PRN001 

PRN002  0«F 

STA 

10F 

PRN003 

LOA 

RX 

PRN004 

caa 

PRN005 

CLL 

PRN006 

TEQ 

10F 

PRN007 

LOA 

02F 

PRN008 

ldl 

03F 

PRN009  02P 

U 

PRNOIO  03P 

p 

PRNOll  PRNTP 

STA 

cxitf 

PRN012 

LOX 

AAAAF 

PRN013 

LOA 

PRN014 

SHL 

0900 

PRN015 

STA 

OSF 

PRN016 

LOA 

RL 

PRN017 

shl 

0900 

PRN018 

STA 

OAF 

PRN019 

LOA 

RX 

PRN020 

CLX 

PRN021 

SHR 

0300 

PRN022 

SHL 

0100 

PRN023 

BUF 

03F 

PRN024 

SHR 

0900 

PRN025 

SHR 

OKOO 

PRN026 

HTC 

PRN027 

ZUP 

PRN028 

ers 

JIF 

PRN029 

atl 

PRN030 

STX 

0?F 

PRNOJ1 

LOA 

OBF 

PRN032 

LOX 

09F 

PRN033 

SHR 

OBOO 

PRN034 

BUF 

RL 

PRN03S 

BUF 

OSF 

PRN03* 

STA 

FiUOl 

PRN037 

LOA 

RX 

PRN038 

BUF 

OTF 

PRN039 

BUF 

OAF 

PRN040 

STA 

RtPOl 

PRN041 

LOX 

BM8F 

PRN042 

LOA 

PRN043 

SHL 

0700 

PRN044 

STA 

OSF 

PRN045 

LOA 

RL 

PRN046 

SHL 

0700 

PRN047 

STA 

OAF 

PRN048 

LOA 

RX 

PRN049 

CLX 

PRN050 

SHR 

0200 

PR NO 51 

shl 

0100 

PRN0S2 

BUF 

03F 

PRN093 

SHR 

0100 

PRN0S4 

STX 

27F 

PRN033 

HTC 

PRN056 

ZUF 

PRN057 

CRS 

32F 

PRN058 

BUF 

OSF 

PRN039 

STA 

R1U02 

PRN040 

LOA 

RX 
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PRN081 

BUF 

06F 

PRN082 

STA 

FIFOS 

PRN063 

LDX 

CCCCF 

PRN084 

lda 

PRN085 

SML 

0300 

PRN066 

$ta 

OBF 

PRN067 

LOA 

RL 

PRN068 

SHL 

0300 

PRN069 

STA 

OOF 

PRN070 

LOA 

RX 

PRN071 

CLX 

PRN072 

SHR 

0100 

PRN073 

SHL 

0100 

PR MO 7 4 

0U F 

03F 

PRN07S 

BUF 

2TF 

PRN076 

STX 

27F 

PRN077 

HTC 

PRN078 

ZUF 

PRN079 

tn s 

33F 

PRNO80 

ATL 

PRN061 

STX 

07F 

PRN082 

lda 

OBF 

PRN083 

LDX 

OOF 

PRN084 

STA 

28F 

PRN083 

STX 

29F 

PRN086 

LOA 

OBF 

PRM067 

LDX 

OBF 

PRN088 

SHR 

0900 

PRM089 

BUF 

RL 

PRN090 

BUF 

OBF 

PRN091 

BUF 

2BF 

PRN092 

STA 

F1U03 

PRM093 

LOA 

RX 

PRN094 

BUF 

07F 

PRN093 

BUF 

OBF 

PRN096 

BUF 

29F 

PRN097 

STA 

P1F03 

PRM098 

LOX 

OODOF 

PRM099 

LOA 

PRN100 

SHL 

osoo 

PRN101 

STA 

OBF 

PRN102 

LOA 

RL 

PRM103 

SHL 

0500 

PRNI04 

STA 

OBF 

PRN109 

LOA 

RX 

PRN10* 

CLX 

PRM107 

SHR 

0100 

PRN1 08 

SHL 

0100 

PRN10* 

BUF 

03F 

PRNliO 

SHR 

0900 

PRNU  I 

SHR 

0X00 

PRN112 

BUF 

27F 

PRNU  3 

HTC 

PRNU8 

ZUF 

PRNUS 

CRS 

3BF 

PRNU* 

ATL 

PRNU  7 

STX 

07F 

PRNU* 

LOA 

OBF 

PRNU  9 

LOX 

09F 

PRN120 

SHR 

OBOO 

OBF 


obf 
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PRN121 

BUF 

RL 

PRN122 

BUT 

OSF 

PRN123 

STA 

P1U04 

PRN124 

LOA 

RX 

PRN123 

BUF 

0?F 

PRN124 

BUF 

06F 

PRN127 

STA 

PlPOS 

PRN124 

LDX 

CCCCF 

PRN129 

UDA 

PRN130 

SHL 

0400 

PRN131 

STA 

OSF 

PRN132 

UDA 

ML 

PRN133 

SHL 

0600 

PRN134 

STA 

OSF 

PRN135 

LOA 

RX 

PRN134 

CLX 

PRN137 

SHR 

0200 

PRN138 

SHL 

0100 

PRN139 

BUF 

OSF 

PRNI40 

SHR 

0500 

PRN141 

STX 

2TF 

PRNI92 

MTC 

PRN143 

ZUP 

PRN144 

CRS 

5SF 

PRN145 

BUF 

OSF 

PRN144 

STA 

F1U0S 

PRN147 

LOA 

MX 

PRN144 

BUF 

OSF 

PRN149 

STA 

FIFOS 

PRN1S0 

LDX 

FFFFF 

PRN151 

LOA 

PRN1S2 

SHL 

0100 

PRN1S3 

STA 

OSF 

PRN154 

LOA 

ml 

PRNI55 

SHL 

0100 

PRN154 

STA 

OSF 

PRN1S7 

LOA 

MX 

PAN 134 

CLX 

PRN159 

SHR 

0200 

PAN140 

SHL 

0100 

PRN1A1 

BUF 

OSF 

PAN142 

SHR 

0400 

PAN143 

BUF 

2TF 

PAN 144 

STX 

2TF 

PAN14S 

MTC 

PR N 144 

ZUP 

PRN147 

CMS 

S4F 

PRN144 

ATL 

PAN149 

STX 

0?F 

PAN170 

LOA 

OOF 

PRN171 

LOX 

OOF 

PRN172 

SHR 

0200 

PRN173 

BUF 

ml 

PAN174 

BUF 

OSF 

PAN173 

STA 

P1U06 

PRN174 

LOA 

MX 

PRN177 

BUF 

07F 

PRN174 

BUF 

OSF 

PRN179 

STA 

FIFOS 

PRN140 

LOA 

2TF 

OSF 


MF 
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p*ni»i 

HTC 

PUN 192 

2  UP 

NNN1»3 

CPS 

3?P 

NNN104 

ATL 

NNN10S 

STX 

OTP 

NNN106 

LDA 

OSP 

NNN107 

LOX 

OOP 

NNN10® 

SHR 

0500 

NNN109 

SUP 

RL 

NNN190 

STA 

PlUOT 

NNN191 

lda 

RX 

PNNI  92 

SUP 

OTP 

NNN193 

STA 

PiPOT 

PNNI 99 

LOX 

PNNI 95 

LOA 

PNNI 96 

SHL 

0500 

NNN197 

STA 

OSP 

PNNI 9® 

lda 

RL 

PNN199 

SHL 

0500 

PNN200 

STA 

OSP 

PNN201 

LDA 

RX 

PNN202 

CLX 

PNN203 

SHR 

0500 

PNN209 

shl 

0100 

PNN205 

SUP 

OSP 

PNN206 

SHR 

0700 

PNN207 

SHR 

0X00 

PNN20® 

STX 

ZTP 

PNN209 

HTC 

PNN210 

ZUP 

PNN2I1 

CRS 

SSP 

PNN2U 

ATL 

PNN213 

STX 

OTP 

PNN219 

lda 

OSP 

PNN21S 

LDX 

OOP 

PNN2I* 

SHR 

osoo 

PNN217 

SUP 

RL 

PNN2t® 

SUP 

OSP 

PNN219 

STA 

PlUOt 

PNN220 

LDA 

RX 

PNN221 

SUP 

OTP 

PNN222 

SUP 

OSP 

PNN223 

STA 

PlPOt 

PNN224 

LDX 

HHHHP 

PNN22S 

LOA 

PNN226 

SHL 

OSOO 

PNN227 

STA 

OSP 

PNN22® 

LDA 

RL 

PNN229 

SHL 

OSOO 

PNNI 30 

STA 

OSP 

PNNI 31 

LOA 

RX 

PNN232 

CLX 

PNN233 

SHR 

0500 

PNN234 

SHL 

0100 

PNN23S 

SUP 

OSP 

PNN239 

SUP 

STP 

PNN237 

STX 

ZTP 

PNN239 

HTC 

PNN239 

ZUP 

PNN240 

CRS 

SOP 

osp 
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9RN241 

9**242 

wwu 

9**244 

9*K249 

9**244 

9**247 

9**244 

9**249 

9**290 

9**251 

MNSS2 

MN2I3 

9**294 

9**255 

9**294 

9*N257 

9**259 

9*11299 

9*N240 

99*241 

9**242 

9**243 

9**244 

9*N245 

9**244 

9**247 

9**244 

9*11249 

9**270 

9**271 

9*N272 

9**273 

9HM274 

9**275 

9**274 

9*N277 

9**274 

9HM279 

9*N240 

9*N241 

MNU2 

9*N293 

9HM244 

MN2II 

9**244 

9**247 

9*N2M 

9*M299 

MNtfO 

9**291  029  U 

9**292  099  9 

9**293  319 

9*M*94  329 

9**299  399 

9**294  349 

991097  399 

991099  399 

999099  379 

999300  399 


ATL 

STX 

079 

LOA 

009 

LOX 

099 

$H9 

0900 

909 

9L 

9  OF 

099 

STA 

91009 

LOA 

9X 

BUF 

079 

909 

049 

STA 

91909 

LOX 

I II 19 

LOA 

049 

SHL 

0100 

STA 

099 

LOA 

RL 

SHL 

0100 

STA 

049 

LOA 

•X 

CLX 

SH9 

0100 

SHL 

0100 

•09 

039 

SH9 

0400 

909 

279 

STX 

279 

MTC 

Z09 

C9S 

409 

809 

099 

STA 

91010 

LOA 

RX 

•09 

049 

STA 

91910 

LOA 

279 

HTC 

209 

C9S 

419 

ATL 

STX 

079 

LOA 

049 

LOX 

099 

SH9 

0900 

•09 

RL 

STA 

91011 

LOA 

RX 

•09 

079 

STA 

91911 

PAN  PlOOl  CXXTF 

t 

OTTTT  TTTTO 
000 TT  TTTTT 
TTTOO  00T7T 
T0000  TTTTT 
OOOOT  TTTTT 
TTTTT  OOOOT 
TTTTT  TTTOO 
OOTTT  TTTTT 
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S  PRN301  39W 
0  PRN302  40P 
0  PRN30J  41P 
0  PRN304  P1UJ2  U 
0  PRN305  PIP11  P 

•  PRN304  PIUIJ  U 

•  PRN30T  PfP|3  P 
9  PRN308 


TTOOO  OTTTT 
TTTTT  OOOOT 
TTTTT  TTOOO 


The  preceding  vas  assembled  into  machine  code  along  with  a  sample 
set  of  numbers  in  their  respective  tags.  The  following  is  the  line  of 
print  obtained  from  the  generated  routine. 


1234,567  -1234567.69  12.3  -123.4  12345678.90  -123456.76  1234.56789  -123.45678  123456.7 


A  second  version  of  PERGE  has  also  been  written  which  will  generate 
coding  in  the  S-4  assembly  language.  This  language  is  not  significantly 
different  from  X-6  in  its  format;  thus  no  major  changes  to  PERGE  were 
necessary.  With  the  S-4  version,  the  first  and  last  cards  are  the 
'HED  C'  control  to  clear  the  temporary  tag  table. 

It  is  expected  that  several  additions  will  shortly  be  made  to  both 
versions  of  PERGE.  An  option  of  choosing  a  print  interlace  other  than 
Pi  is  being  added.  That  is,  for  any  particular  generated  routine,  the 
number  of  the  interlace,  0-9,  will  be  controlled  by  the  user.  A  pos¬ 
sibility  of  adding  a  second  print  interlace  with  column  headings  cor¬ 
responding  to  the  tags  is  also  under  consideration. 


Instruction  Sets 


Set  A  -  Sign  Determination 


STA 

10F 

IDA 

RX 

CAA 

CLL 

TEQ 

10F 

IDA 

02F 

LDL 

03F 

02F  U 
03F  P 


10F 
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Set  B  -  Enter  and  Pick  up  New  Tag 


PRNTF  STA  EXITF 

LDX  (Tag) 

LDA  04F 

Set  C  -  Shift  and  Store  Sign 

SHL  0N00 

BUF  05F 

STA  05F 

LDA  RL 

SHL  0N00 

BUF  06F 

STA  06F 

Set  D  -  Open  Space  for  Decimal  Point 

LDA  RX 

CLS 

SHR  0N00 

SHL  0100 

BUF  03F 

Set  E  -  Position  Word  for  Interlace 

SHR  0N00 

SHR  0K00 

BUF  27F 

STX  27F 


Set  F  -  Store  Word  in  Interlace 


MTC 

ZUP 

ERS 

nnF 

ATL 

STX 

07F 

LDA 

08F 

LDX 

09F 

SHR 

0N00 

BUF 

RL 

BUF 

b5F 

STA 

PlUnn 

LDA 

RX 

BUF 

07F 

BUF 

06F 
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STA 

PIPnn 

STA 

28F 

STX 

29F 

BUF 

28F 

BUF 

29F 

IDA 

27F 

STX 

PIPnn 

Set  G  -  Erase  Words  for  Floating  Point 


3  IF 

OTTOTTTTTT 

32F 

TT0000TT0T 

33F 

TTTTTTTOOO 

34F 

TTOOOOOOOO 
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